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Îëèìïèàäà ïî èíôîðìàòèêå

Çàäàíèÿ îòáîðî÷íîãî òóðà îëèìïèàäû ñ ðåøåíè-

ÿìè

Îëèìïèàäà ÒÈÈÌ ïî èíôîðìàòèêå ïðîâîäèëàñü äèñòàíöèîííî,
ñ ïðèìåíåíèåì ñèñòåìû àâòîìàòè÷åñêîãî òåñòèðîâàíèÿ ðåøåíèé
ó÷àùèõñÿ íà íàáîðàõ òåñòîâûõ äàííûõ. Êàæäàÿ èç 6 çàäà÷ ìàê-
ñèìàëüíî îöåíèâàëàñü â 10 áàëëîâ, â ñîîòâåòñòâèè ñ êîëè÷åñòâîì
óñïåøíî ïðîéäåííûõ òåñòîâ. Çàäàíèÿ áûëè ðàññ÷èòàíû íà ó÷à-
ùèõñÿ 8-11 êëàññîâ, âñå ó÷àùèåñÿ ðåøàëè îäèí âàðèàíò. Íà ðåøå-
íèå îòâîäèëîñü 5 ÷àñîâ, êàê äëÿ îòáîðî÷íîãî, òàê è äëÿ çàêëþ-
÷èòåëüíîãî òóðà.

Çàäà÷à 1. Áóðàòèíî èäåò ê óñïåõó

Áóðàòèíî ïðîäàë áóêâàðü è ðåøèë âûãîä-
íî èíâåñòèðîâàòü âûðó÷åííûå ñðåäñòâà Îí
÷òî-òî ñëûøàë ïðî ïîëå ÷óäåñ, íî íå çíàë,
êàê òóäà ïîïàñòü.
Ïîñëå äîëãèõ ïîèñêîâ â èíòåðíåòå îí íàøåë
äâà îáúÿâëåíèÿ:
Ïîëå ÷óäåñíûõ êóáîâ

Çàêîïàéòå ñâîè äåíåæêè íà íàøåì ïîëå è

êàæäûé äåíü êàæäàÿ öèôðà ñóììû íà ñ÷å-

òå áóäåò óìíîæàòüñÿ ñàìà íà ñåáÿ äâà-

æäû, ïîñëå ÷åãî ïîëó÷åííûå ÷èñëà áóäóò

ñëîæåíû.

Íàïðèìåð, åñëè âû ïîëîæèòå íà ñ÷åò âñå-

ãî 99 ìîíåò , óæå íà âòîðîé äåíü ñóì-

ìà áóäåò ðàâíà 9*9*9+9*9*9=1458 ìîíå-

òàì!

Ïðèõîäèòå ê íàì! Ñ óâàæåíèåì, Àëèñà
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Ïîëå ÷óäåñíûõ ðàçíîñòåé

Ïåðåäàéòå ñâîè ìîíåòû ê íàì â äîâåðèòåëüíîå óïðàâëåíèå è

êàæäûé äåíü ìû áóäåì ôîðìèðîâàòü èç öèôð âàøåãî ñ÷åòà äâà

÷èñëà - ìàêñèìàëüíîå è ìèíèìàëüíîå. È íà ñëåäóþùèé äåíü Âû

ïîëó÷èòå ðàçíîñòü ýòèõ äâóõ ÷èñåë.

Íàïðèìåð, ó Âàñ áûëî 1279 ìîíåò - íà ñëåäóþùèé äåíü Âû ïî-

ëó÷àåòå 9721-1279 = 8442 ìîíåòû

Îòêðîéòå âêëàä ó íàñ! Ñ óâàæåíèåì, Áàçèëèî

Ïîäñêàæèòå Áóðàòèíî, êóäà ëó÷øå èíâåñòèðîâàòü

Âõîäíûå äàííûå

ñòîèìîñòü áóêâàðÿ, êîëè÷åñòâî äíåé äëÿ èíâåñòèöèé
âûõîäíûå äàííûå:

Îäèí èç òðåõ âàðèàíòîâ:
�Ïîëå ÷óäåñíûõ êóáîâ âûãîäíåå íà (ñóììà)�
�Ïîëå ÷óäåñíûõ ðàçíîñòåé âûãîäíåå íà (ñóììà)�
�Áóðàòèíî, íå äåëàé ýòîãî�, åñëè îáà âàðèàíòà íå ïðèíåñóò ïðè-
áûëè
Ïðèìå÷àíèå:

Áóðàòèíî ïëàíèðóåò æèòü âå÷íî, ïîýòîìó ñðîê èíâåñòèöèé â äíÿõ
ìîæåò áûòü áîëüøèì, äî 107.
Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà
Íàáîð òåñòîâûõ äàííûõ:
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
1
1000000 Áóðàòèíî, íå äåëàé ýòîãî
99
1 Ïîëå ÷óäåñíûõ êóáîâ âûãîäíåå íà 1458
1000
2 Áóðàòèíî, íå äåëàé ýòîãî
1001
2 Ïîëå ÷óäåñíûõ ðàçíîñòåé âûãîäíåå íà 9613
2
10 Ïîëå ÷óäåñíûõ êóáîâ âûãîäíåå íà 371
7896
500 Áóðàòèíî, íå äåëàé ýòîãî
2322
4 Áóðàòèíî, íå äåëàé ýòîãî
2792
100 Ïîëå ÷óäåñíûõ ðàçíîñòåé âûãîäíåå íà 5803
1921
999999 Ïîëå ÷óäåñíûõ ðàçíîñòåé âûãîäíåå íà 4715
1921
1000000 Ïîëå ÷óäåñíûõ ðàçíîñòåé âûãîäíåå íà 5255

Ðåøåíèå çàäà÷è íà ÿçûêå Python

#Ôóíêöèÿ äëÿ âû÷èñëåíèÿ ñóììû êóáîâ öèôð
de f cube ( n ) :

num_l ist = map( i n t , l i s t ( s t r ( n ) ) )
n = l i s t (map( lambda a : a*a*a , num_l ist ) )
re tu rn sum(n )

#Ôóíêöèÿ äëÿ âû÷èñëåíèÿ ðàçíîñòè ÷èñåë = íàèáîëüøåãî ,
#ñîñòàâëåííîãî èç öèôð ýòîãî ÷èñëà , è íàèìåíüøåãî ,
#ñîñòàâëåííîãî èç öèôð ýòîãî ÷èñëà
de f d i f f ( n ) :

num_l ist = l i s t ( s t r ( n ) )
n = i n t ( ' ' . j o i n ( s o r t e d ( num_list , r e v e r s e = True ) ) )
= i n t ( ' ' . j o i n ( s o r t e d ( num_l ist ) ) )
re tu rn n

#Ôóíêöèÿ , âû÷èñëÿþùàÿ ðåçóëüòàò ïîëÿ ÷óäåñíûõ êóáîâ
#çà days äíåé
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de f cubes (n , days ) :
f o r i i n range (0 , days ) :

n1 = cube ( n )
#Åñëè ïðåäûäóùåå ÷èñëî ñîâïàäàåò ñ âû÷èñëåííûì
#íà ýòîì ýòàïå = äàëüøå ìîæíî íå âû÷èñëÿòü

i f n1==n :
re tu rn n

e l s e :
n=n1

re tu rn n

#Ôóíêöèÿ , âû÷èñëÿþùàÿ ðåçóëüòàò ïîëÿ ÷óäåñíûõ
#ðàçíîñòåé çà days äíåé
de f d i f f s ( n , days ) :

f o r i i n range (0 , days ) :
n1 = d i f f ( n )

#Åñëè ïðåäûäóùåå ÷èñëî ñîâïàäàåò ñ âû÷èñëåííûì
#íà ýòîì ýòàïå = äàëüøå ìîæíî íå âû÷èñëÿòü

i f n1==n :
re tu rn n

e l s e :
n=n1

re tu rn n

#Ôóíêöèÿ , ïðîâåðÿþùàÿ âûãîäó Áóðàòèíî
de f s o l v e (money , days ) :

money_cube = cubes (money , days )
money_dif f = d i f f s (money , days )

i f (money_cube>money_dif f and money_cube>money ) :
re tu rn 'Ïîëå ÷óäåñíûõ êóáîâ âûãîäíåå íà '
+s t r (money_cube=money_dif f )

i f ( money_diff>money_cube and money_diff>money ) :
re tu rn 'Ïîëå ÷óäåñíûõ ðàçíîñòåé âûãîäíåå íà '
+s t r ( money_diff=money_cube )

re tu rn 'Áóðàòèíî , íå äåëàé ýòîãî '

money = i n t ( i n pu t ( ) )
days = i n t ( i n pu t ( ) )

p r i n t ( s o l v e (money , days ) )

Çàäà÷à 2. Ðîæäåíèå Ñìàóãà

Äðàêîí Ñìàóã, îõðàíÿþùèé çîëîòî ãíîìîâ, ðåøèë óñòàíîâèòü â
Îäèíîêîé Ãîðå ñèñòåìó "óìíûé äîì"äëÿ çàùèòû îò íåñàíêöèî-
íèðîâàííîãî ïðîíèêíîâåíèÿ.
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Ñìàóã ðåøèë íå äåëàòü ñëîæíûé êîä äîñòóïà, ïîòîìó ÷òî îí íè-
êîãäà íå ïîêèäàåò ïåùåðó.

Ëåãåíäà ãëàñèò, ÷òî ïàðîëü äîñòóïà â ñîêðîâèùíèöó ìåíÿåòñÿ ðàç
â ãîä, íà äåíü ðîæäåíèÿ äðàêîíà, ðîâíî â 0 ÷àñîâ 0 ìèíóò è ãåíå-
ðèðóåòñÿ ñëåäóþùèì îáðàçîì: äåíü, íà êîòîðûé âûïàë äåíü ðîæ-
äåíèÿ Ñìàóãà â òåêóùåì ãîäó(Mon,Tue, Wed, Thu, Fri, Sat,Sun),
çà íèì èäóò öèôðû - êîëè÷åñòâî ðàç, êîòîðîå îí îòìå÷àë ñâîé
äåíü ðîæäåíèÿ â ýòîò äåíü.

Êðîìå òîãî, Ñìàóã î÷åíü ãîðäèòñÿ ñâîèì âîçðàñòîì è îïûòíîñòüþ
è ëþáèò áîëüøèå ÷èñëà. Ïîýòîìó ó ãëàâíîãî âõîäà â Îäèíîêóþ
Ãîðó îí ïîâåñèë îãðîìíîå ñâåòîâîå òàáëî, êîòîðîå ìîæåò ïîêàçû-
âàòü äî 12 öèôð, ÷òîáû ïîêàçûâàòü íà íåì ñâîé òåêóùèé âîçðàñò
â ñåêóíäàõ

Áèëüáî Áåããèíñó î÷åíü íóæíî ïîïàñòü â ïåùåðó. Ïîìîãèòå Áèëü-
áî ïîäîáðàòü êîä

Âõîäíûå äàííûå: äåíü ðîæäåíèÿ Ñìàóãà â ôîðìàòå ää.ìì.ãããã

×èñëî íà òàáëî

Âûõîäíûå äàííûå:



Îëèìïèàäà ïî èíôîðìàòèêå 7

êîä äîñòóïà

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà
Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
02.01.1921
3162240000 Sat15
15.01.2021
30000000 Fri1
09.05.2000
1000 Tue1
29.02.2000
9999999999 Tue11
29.02.2000
30000000 Tue1
01.01.0001
31622400000 Sat141
01.01.2001
316224000000 Fri1453
09.05.1050
2000000 Thu1
01.01.0001
9999999999 Mon45
08.03.9999
1000000000 Fri5

Ðåøåíèå çàäà÷è íà ÿçûêå Python

impor t da t e t ime

de f count_b i r thday s ( last_birth_wd , d ,m, s t a r t_yea r , end_year ) :
c = 0
f o r y i n range ( s t a r t_yea r , end_year ) :

t r y :
i f da te t ime . da t e t ime ( y ,m, d ) . weekday ( ) == last_bi r th_wd :

c += 1
excep t :

c += 0
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re tu rn c

de f main ( ) :
b i r t h_date = i npu t ( )
s econds = i n t ( i n pu t ( ) )

(d ,m, b i r t h_yea r ) = map( i n t , b i r t h_date . s p l i t ( ' . ' ) )
"""Ãðåãîðèàíñêèé êàëåíäàðü îáðàçóåò öèêë â 400 ëåò , à çíà÷íîå12= ÷èñëî
ñåêóíä ìîæåò áûòü áîëåå 30 òûñ ëåò . """

"""Ãîä ðîæäåíèÿ áåðåì ðàâíûì îñòàòêó îò äåëåíèÿ ãîäà ðîæäåíèÿ íà 400
ëåò , ÷òîáû íå áûëî øàíñîâ ïðè âû÷èñëåíèè ïåðåâàëèòü çà 9999 ãîä"""
b i r t h_yea r %= 400
f ou r hund r e d y e a r s = i n t ( ( da te t ime . da te t ime (2400 ,1 ,1 )=da te t ime .
da t e t ime (2000 ,1 ,1 ) ) . t o t a l_second s ( ) )
r e p e a t s = seconds // f ou r hund r e d y e a r s

days = [ 'Mon ' , 'Tue ' , 'Wed ' , 'Thu ' , ' F r i ' , ' Sat ' , ' Sun ' ]
b i r t h_date = date t ime . da t e t ime ( b i r th_yea r ,m, d )

cur_date = b i r th_date + date t ime . t im ed e l t a (0 , s econds%
fou r hund r e d y e a r s )

t h i s_yea r = cur_date . y ea r

t r y :
th i s_yea r_b i r th_date = date t ime . da te t ime ( th i s_yea r ,m, d )

excep t :
th i s_yea r_b i r th_date = date t ime . da te t ime ( th i s_yea r =1,m, d )

i f th i s_yea r_b i r th_date <= cur_date :
l a s t_b i r t h_da t e = th i s_yea r_b i r th_date

e l s e :
l a s t_b i r t h_da t e = date t ime . da t e t ime ( th i s_yea r =1,m, d )

las t_bi r th_wd = la s t_b i r t h_da t e . weekday ( )

count = count_b i r thday s ( last_birth_wd , d ,m, b i r th_yea r , t h i s_yea r )
count_repeated = count_b i r thday s ( last_birth_wd , d ,m, b i r th_yea r ,
b i r t h_yea r +400)

p r i n t ( days [ las t_bi r th_wd ]+ s t r (1+count+count_repeated * r e p e a t s ) )

main ( )
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Çàäà÷à 3. Ïðåïÿòñòâèå äëÿ êîðîëåâû

Ãåðìèîíà è Ãàððè ðåøèëè ñáåæàòü ê Õàãðèäó, ÷òîáû ïîèãðàòü ñ
Ïóøêîì, è ïðèäóìàëè äëÿ Ðîíà îòâëåêàþùóþ çàäà÷ó.

Ãåðìèîíà âûáèðàåò ðàçìåð øàõìàòíîãî ïîëÿ n, Ãàððè ðàñïîëàãà-
åò íà íåì âûìûøëåííóþ ôèãóðó �Ôèëîñîôñêèé êàìåíü�. Çàäà÷à
Ðîíà - íàéòè âñå âîçìîæíûå ðàñïîëîæåíèÿ n ôåðçåé íà ïîëå, òà-
êèõ, ÷òîáû íè îäèí ôåðçü íå àòàêîâàë äðóãîãî.
Ôèãóðà �Ôèëîñîôñêèé êàìåíü� íå õîäèò, íå àòàêóåò, íî ÷åðåç íåå
ôåðçü íå ìîæåò àòàêîâàòü äðóãîãî ôåðçÿ, è íà åãî ìåñòå íå ìîæåò
ñòîÿòü äðóãàÿ ôèãóðà.
Íà êàêîå âðåìÿ Ðîí áóäåò çàíÿò ýòîé çàäà÷åé, åñëè íà îäíó ðàñ-
ñòàíîâêó ôåðçåé íà ïîëå, óäîâëåòâîðÿþùóþ óñëîâèÿì, ó íåãî óõî-
äèò 1 ìèíóòà?
Âõîäíûå äàííûå:

Ðàçìåð äîñêè, 3<=n<=10
êîîðäèíàòû ôèëîñîôñêîãî êàìíÿ(c,r) 0<=r<n, 0<=c<n
Âûõîäíûå äàííûå:

êîëè÷åñòâî ìèíóò, íà êîòîðûå Ðîí áóäåò çàíÿò
Îãðàíè÷åíèå âðåìåíè ðàáîòû ïðîãðàììû: 1 ñ
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Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
3
1 0 1
3
0 0 1
4
0 1 2
5
2 1 10
6
3 3 30
6
2 3 30
5
3 2 10
7
0 0 36
8
0 0 88
8
6 1 206

Ðåøåíèå çàäà÷è íà ÿçûêå C++. Àâòîð ðåøåíèÿ - ïîáåäèòåëü
ÒÈÈÌ ïî èíôîðìàòèêå, Èâàí Çàõàðîâ, 10 êëàññ, ã. Ìîñêâà

#inc lude <b i t s / s t d c++.h>

#def ine a l l ( a ) ( a ) . beg i n ( ) , ( a ) . end ( )
#def ine r a l l ( a ) ( a ) . r b e g i n ( ) , ( a ) . rend ( )
#def ine s z ( a ) ( i n t ) ( a ) . s i z e ( )

u s i n g namespace s td ;

const i n t MAXN = 10 ;

i n t x , y , n ;
i n t used [MAXN] [MAXN] ;
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long long cnt ;

i n l i n e vo id go ( i n t ind , i n t cnt , i n t f l a g , i n t s t a r t ) {
i f ( i nd > y && n = i nd < n = cnt ) {

re tu rn ;
}

i f ( n = i nd < n = cnt = 1) {
re tu rn ;

}

i f ( i nd == n | | cnt == n) {
i f ( cnt == n) {

/* cout << "used = \n " ;
f o r ( i n t i = 0 ; i < n ; i++) {

f o r ( i n t j = 0 ; j < n ; j++) {
cout << used [ i ] [ j ] << " " ;

}
cout << "\n " ;

}
cout << "\n " ; */

: : cnt++;
}
re tu rn ;

}

i f ( ! f l a g ) {
go ( i nd + 1 , cnt , 0 , 0) ;

}

f o r ( i n t k = s t a r t ; k < n ; k++) {
i f ( used [ k ] [ i nd ] | | ( k == x && ind == y ) ) {

cont inue ;
}

used [ k ] [ i nd ] = 10 ;

f o r ( i n t i = ind + 1 ; i < n && ! ( k == x && i == y ) ; i++) {
used [ k ] [ i ]++;

}
f o r ( i n t i = ind = 1 ; i >= 0 && ! ( k == x && i == y ) ; i==) {

used [ k ] [ i ]++;
}
f o r ( i n t i = k + 1 ; i < n && ! ( i == x && ind == y ) ; i++) {

used [ i ] [ i nd ]++;
}
f o r ( i n t i = k = 1 ; i >= 0 && ! ( i == x && ind == y ) ; i==) {

used [ i ] [ i nd ]++;
}

f o r ( i n t i = 1 ; k + i < n && ind + i < n &&
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! ( k + i == x && ind + i == y ) ; i++) {
used [ k + i ] [ i nd + i ]++;

}
f o r ( i n t i = 1 ; k = i >= 0 && ind = i >= 0 &&

! ( k = i == x && ind = i == y ) ; i++) {
used [ k = i ] [ i nd = i ]++;

}

f o r ( i n t i = 1 ; k + i < n && ind = i >= 0 &&
! ( k + i == x && ind = i == y ) ; i++) {

used [ k + i ] [ i nd = i ]++;
}
f o r ( i n t i = 1 ; k = i >= 0 && ind + i < n &&

! ( k = i == x && ind + i == y ) ; i++) {
used [ k = i ] [ i nd + i ]++;

}

i f ( i nd == y && f l a g == 0 && k < x && cnt + 1 < n ) {
go ( ind , cnt + 1 , 1 , k + 1) ;

}

go ( i nd + 1 , cnt + 1 , 0 , 0) ;

used [ k ] [ i nd ] = 0 ;

f o r ( i n t i = ind + 1 ; i < n && ! ( k == x && i == y ) ; i++) {
used [ k ] [ i ]==;

}
f o r ( i n t i = ind = 1 ; i >= 0 && ! ( k == x && i == y ) ; i==) {

used [ k ] [ i ]==;
}
f o r ( i n t i = k + 1 ; i < n && ! ( i == x && ind == y ) ; i++) {

used [ i ] [ i nd ]==;
}
f o r ( i n t i = k = 1 ; i >= 0 && ! ( i == x && ind == y ) ; i==) {

used [ i ] [ i nd ]==;
}

f o r ( i n t i = 1 ; k + i < n && ind + i < n &&
! ( k + i == x && ind + i == y ) ; i++) {

used [ k + i ] [ i nd + i ]==;
}
f o r ( i n t i = 1 ; k = i >= 0 && ind = i >= 0 &&

! ( k = i == x && ind = i == y ) ; i++) {
used [ k = i ] [ i nd = i ]==;

}

f o r ( i n t i = 1 ; k + i < n && ind = i >= 0 &&
! ( k + i == x && ind = i == y ) ; i++) {

used [ k + i ] [ i nd = i ]==;
}
f o r ( i n t i = 1 ; k = i >= 0 && ind + i < n &&

! ( k = i == x && ind + i == y ) ; i++) {
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used [ k = i ] [ i nd + i ]==;
}

}
}

s igned main ( ) {
ios_base : : sync_with_std io ( f a l s e ) ;
c i n . t i e (0 ) , cout . t i e (0 ) ;

memset ( used , 0 , s i z e o f ( used ) ) ;

c i n >> n >> x >> y ;
cnt = 0 ;
go (0 , 0 , 0 , 0) ;

cout << cnt << "\n" ;
re tu rn 0 ;

}

Çàäà÷à 4. Äåòñêèå çàáàâû

Ó Ïåòè åñòü ìëàäøèé áðàò, Ë¼âà. Ë¼âå òðè ãîäà, îí î÷åíü ñìûø-
ëåíûé, óìååò ñ÷èòàòü äî ÷åòûðåõ, ãîâîðèò, ÷òî ìå÷òàåò ñòàòü ïðî-
ãðàììèñòîì, êàê Ïåòÿ, è åãî ëþáèìàÿ èãðà - ñîáèðàòü êâàäðàò
4*4 èç ñâîåãî áåñêîíå÷íîãî íàáîðà äåòàëåé. Îí ìîæåò çàíèìàòü-
ñÿ ýòèì ÷àñàìè.
Íàáîð ñîñòîèò èç äåòàëåé ðàçìåðîì 1*1, 1*2, 1*3 è 1*4, êàæäîé
äåòàëè íåîãðàíè÷åííîå êîëè÷åñòâî.
Äåòàëè ìîãóò ðàçìåùàòüñÿ ãîðèçîíòàëüíî, íî íå âåðòèêàëüíî, ò.å.
âàðèàíò
AAAB AAAB AAAB AAAB, ãäå BBBB - äåòàëü 1*4, à AAA -
äåòàëè 1*3, íå äîïóñòèì
Ë¼âà ïðèäóìàë íîâóþ èãðó. Îí ãîâîðèò Ïåòå, êàêèå äåòàëè èç
íàáîðà âçÿë, à Ïåòÿ óãàäûâàåò, ñêîëüêî êâàäðàòîâ Ë¼âà èç íèõ
ñîáðàë.
Ñîñòàâüòå ïðîãðàììó, êîòîðàÿ áóäåò íà îñíîâå ñïèñêà, ñîîáùåí-
íîãî Ë¼âîé, âûäàâàòü êîëè÷åñòâî ñîáðàííûõ êâàäðàòîâ
Âõîäíûå äàííûå:

Ñïèñîê ðàçìåðîâ äåòàëåé, ðàçäåëåííûé ïðîáåëàìè, íàïðèìåð 1 4
2 3 4 2
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Âûõîäíûå äàííûå:

êîëè÷åñòâî êâàäðàòîâ, êîòîðûå ìîæíî ñîáðàòü
Îãðàíè÷åíèå âðåìåíè ðàáîòû ïðîãðàììû: 1 ñ
Íàáîð òåñòîâûõ äàííûõ:
Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
4 4 4 4 4 4 4 4 2
3 1 2 2 4 3 1 4 2 3 1 2 4 3 1 2 2 4 3 1 4 2 3 1 2 4 4
1 1 1 2 2 2 2 3 3 3 4 4 4 1 1 1 2 2 2 2 3 3 3 4 4 4 4
3 3 3 3 3 1 1 1 2 2 1
3 3 3 3 3 3 0
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 70
4 4 4 4 2 2 2 2 2 2 2 2 3 3 3 3 1 1 1 1 1 3
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 2 2 2 2 2 2 2 2 4
1 1 2 3 4 0

Ðåøåíèå çàäà÷è íà ÿçûêå Python:

de f main ( ) :
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d e t a i l s = i npu t ( ) . s p l i t ( )
s e t s = [0 ,0 , 0 , 0 , 0 ]
f o r i i n range (1 , 5 ) :

f o r d e t a i l i n d e t a i l s :
i f i n t ( d e t a i l ) == i :

s e t s [ i ] +=1

"""Êîëè÷åñòâî ñòðîê , çàïîëíåííûõ äåòàëÿìè 1*4"""
rows = s e t s [ 4 ]

"""Êîëè÷åñòâî ñòðîê , çàïîëíåííûõ äåòàëÿìè 1*3 è 1*1"""
i f s e t s [3 ] >0:

i f s e t s [1]>= s e t s [ 3 ] :
rows+=s e t s [ 3 ]
s e t s [ 1 ] == s e t s [ 3 ]

e l s e :
rows+=s e t s [ 1 ]
s e t s [ 1 ] = 0

"""Êîëè÷åñòâî ñòðîê , çàïîëíåííûõ äåòàëÿìè 2*1 è 2*1"""
i f s e t s [2] >0 :

rows+=s e t s [ 2 ] //2
s e t s [ 2 ] = s e t s [ 2 ] % 2
"""Êîëè÷åñòâî ñòðîê , çàïîëíåííûõ äåòàëÿìè 2*1 1*1 è 1*1"""
i f s e t s [2] >0 :

i f s e t s [1 ] >1:
rows+=1
s e t s [1]==2

"""Êîëè÷åñòâî ñòðîê , çàïîëíåííûõ äåòàëÿìè 1*1"""
i f s e t s [1] >0 :

rows+=s e t s [ 1 ] //4

p r i n t ( rows // 4)

main ( )

Çàäà÷à 5. Ïîìîãèòå Äàøå íàéòè âûõîä

Äàøà-ñëåäîïûò ïðèøëà â ñåáÿ â î÷åíü ñòðàííîì ÷åðíî-áåëîì ìåñòå. Âîêðóã íåå áûëè
òîëüêî ñòåíû, è êàêîé-òî ñëàáî îñâåùåííûé êîðèäîð.
Â êàðìàíå îíà íàøëà êíîïî÷íûé òåëåôîí ñ îäíèì ñòðàííûì è î÷åíü äëèííûì ñîîáùåíèåì.
Ñîîáùåíèå ñîäåðæàëî ïîäîçðèòåëüíî áîëüøîå êîëè÷åñòâî ïðîáåëîâ â íåîæèäàííûõ ìåñòàõ
è òî÷êè íà îäèíàêîâîì ðàññòîÿíèè äðóã îò äðóãà:

DearDasha!Iknowyo.@ u a.r escar e d,but e.v ery t h i.n g w i llbef

i n.e j u s t.fol l owmyins t r.u c t i o n.s bes t re g ar *.dsyourmonkey#####

Äàøà ïîíÿëà: ýòî çàøèôðîâàííàÿ êàðòà ëàáèðèíòà!
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DearDasha!Iknowyo

@ u a

r escar e d,but e

v ery t h i

n g w i llbef i n

e j u s t

fol l owmyins t r

u c t i o n

s bes t re g ar *

dsyourmonkey#####

#################

@ # #

# ##### # ##### #

# # # # # #

# # # # ##### # #

# # # # #

### # ####### # #

# # # # # #

# ### # ## # ## *

#################

Ïîìîæåì Äàøå-ñëåäîïûòó íàéòè ïóòü èç ëàáèðèíòà!
Âõîäíûå äàííûå:
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Òåêñòîâàÿ ñòðîêà
Ïðîáåë - ïðîõîä â ëàáèðèíòå
Òî÷êà - ïåðåíîñ ñòðîêè
@ - íà÷àëüíîå ïîëîæåíèå Äàøè
* - ìåñòî, êóäà íàäî ïðèéòè
Ëþáîé äðóãîé ñèìâîë - ñòåíû
Âûõîäíûå äàííûå:

ïóòü Äàøè ïî øàãàì â âèäå ñòðîêè èç ñèìâîëîâ > | <ˆ(âïðàâî âíèç âëåâî ââåðõ)
Îãðàíè÷åíèå âðåìåíè ðàáîòû ïðîãðàììû: 1 ñ
Ïðèìåð òåñòîâûõ äàííûõ:

#################.@ # #.# ##### # ##### #.# # # # # #.# # # # #####

# #.# # # # #.### # ####### # #.# # # # # #.# ### # ## # ## *.#################

Ðåçóëüòàò ðàáîòû ïðîãðàììû

>>>>>>>||||>>>>>>^^<<<<^^>>>>>>|||||||>

Ðåøåíèå çàäà÷è íà ÿçûêå Python:
Àâòîð ðåøåíèÿ - ïîáåäèòåëü çàêëþ÷èòåëüíîãî òóðà îëèìïèàäû ïî èíôîðìàòèêå, Àð-

òåì Øìàðàåâ, 10 êëàññ, ã. Áåëãîðîä

de f found ( pathArr , f i n P o i n t ) :
we ight = 1
f o r i i n range ( l e n ( pathAr r ) * l e n ( pathAr r [ 0 ] ) ) :

we ight += 1
f o r y i n range ( l e n ( pathAr r ) ) :

f o r x i n range ( l e n ( pathAr r [ y ] ) ) :
i f pathAr r [ y ] [ x ] == ( we ight = 1) :

i f y > 0 and pathAr r [ y = 1 ] [ x ] == 0 :
pathAr r [ y = 1 ] [ x ] = we ight

i f y < ( l e n ( pathAr r ) = 1) and pathAr r [ y + 1 ] [ x ]
== 0 :

pathAr r [ y + 1 ] [ x ] = we ight
i f x > 0 and pathAr r [ y ] [ x = 1 ] == 0 :

pathAr r [ y ] [ x = 1 ] = we ight
i f x < ( l e n ( pathAr r [ y ] ) = 1) and pathAr r [ y ] [ x +

1 ] == 0 :
pathAr r [ y ] [ x + 1 ] = we ight

i f ( abs ( y = f i n P o i n t [ 0 ] ) + abs ( x = f i n P o i n t [ 1 ] ) )
== 1 :

pathAr r [ f i n P o i n t [ 0 ] ] [ f i n P o i n t [ 1 ] ] = we ight
re tu rn True

re tu rn Fa l s e

de f p r i n tPa t h ( pathArr , f i n P o i n t ) :
y = f i n P o i n t [ 0 ]
x = f i n P o i n t [ 1 ]
we ight = pathAr r [ y ] [ x ]
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r e s u l t = l i s t ( range ( we ight ) )
whi le ( we ight ) :

we ight == 1
i f y > 0 and pathAr r [ y = 1 ] [ x ] == we ight :

y == 1
r e s u l t [ we ight ] = ' | '

e l i f y < ( l e n ( pathAr r ) = 1) and pathAr r [ y + 1 ] [ x ] == we ight :
r e s u l t [ we ight ] = '^ '
y += 1

e l i f x > 0 and pathAr r [ y ] [ x = 1 ] == we ight :
r e s u l t [ we ight ] = '> '
x == 1

e l i f x < ( l e n ( pathAr r [ y ] ) = 1) and pathAr r [ y ] [ x + 1 ] ==
we ight :

r e s u l t [ we ight ] = '< '
x += 1

re tu rn r e s u l t [ 1 : ]

a = i npu t ( ) . s p l i t ( " . " )
f o r i i n range ( l e n ( a ) ) :

a [ i ] = l i s t ( a [ i ] )
f o r j i n range ( l e n ( a [ i ] ) ) :

i f a [ i ] [ j ] == " " :
a [ i ] [ j ] = 0

e l i f a [ i ] [ j ] == "@" :
poz In = ( i , j )
a [ i ] [ j ] = 0

e l i f a [ i ] [ j ] == "*" :
pozOut = ( i , j )
a [ i ] [ j ] = 0

e l s e :
a [ i ] [ j ] = 1

l a b i r i n t = a
path = [ [ x i f x == 0 e l s e =1 f o r x i n y ] f o r y i n l a b i r i n t ]
path [ poz In [ 0 ] ] [ poz In [ 1 ] ] = 1 ;

i f not found ( path , pozOut ) :
p r i n t ( "Ïóòü íå íàéäåí ! " )

r e s u l t = p r i n tPa t h ( path , pozOut )
p r i n t ( "" . j o i n ( r e s u l t ) )

Çàäà÷à 6. Çàõâàò òåððèòîðèè

Ïîñëå äëèòåëüíîãî ïóòè êî÷åâîå ïëåìÿ íàêîíåö ïðèøëî ê îñîçíàíèþ, ÷òî èì íóæíî ïî-
ìåíÿòü îáðàç æèçíè íà áîëåå îñåäëûé. Îíè íàøëè ïîäõîäÿùèé äëÿ ïîñòîÿííîé æèçíè
ó÷àñòîê. ×òîáû áûñòðåå ðàçáèòü ëàãåðü, ðåøåíî áûëî èñïîëüçîâàòü â êà÷åñòâå îïîð îãðàæ-
äåíèÿ óæå ñòîÿùèå íà ó÷àñòêå äåðåâüÿ, à ñàìè îãðàæäåíèÿ ðàñïîëàãàòü ïî ïðÿìîé ëèíèè
ìåæäó îïîðàìè.
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Êàêîâà ìàêñèìàëüíàÿ ïëîùàäü, êîòîðàÿ ìîæåò ïîëó÷èòüñÿ
â ðåçóëüòàòå, è ñêîëüêî ìåòðîâ îãðàæäåíèé òðåáóåòñÿ ïîñòà-
âèòü?
Ðàñïîëîæåíèå äåðåâüåâ çàäàíî èõ êîîðäèíàòàìè íà ïëîñêî-
ñòè
Âõîäíûå äàííûå:

Êîîðäèíàòû äåðåâüåâ
Âûõîäíûå äàííûå:

Ïëîùàäü è ïåðèìåòð â ìåòðàõ, ðàçäåëåííûå ïðîáåëîì. Ñ
òî÷íîñòüþ äî 4 çíàêîâ ïîñëå çàïÿòîé
Îãðàíè÷åíèå âðåìåíè ðàáîòû ïðîãðàììû: 1 ñ
Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
0 0
-1 -1
0 -1
-1 0 1.0 4.0
-0.5 -0.5
-0.5 1
1 -0.5
0 0
-0.3 -0.3
0 0.1 1.125 5.1213
0 0
1 1
-1 0 0.5 4.6503
-10 -10
2 2
1 3
7 8
-5 -3
-2 4
-3 2
3 -5
0 0
4 7
10 10
10 -10
-10 10 400.0 80.0
2 2
1 3
7 8
-5 -3
-2 4
-3 2
3 -5
0 0
4 7 83.5 39.3394

Ðåøåíèå çàäà÷è íà ÿçûêå Python:
Àâòîð ðåøåíèÿ - ïðèçåð îòáîðî÷íîãî òóðà îëèìïèàäû ïî èíôîðìàòèêå, Àðò¼ì Ñåâèäîâ,

10 êëàññ, ã. Ðåóòîâ
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m=[]
whi le True :

t r y :
b , c=map( f l o a t , i n pu t ( ) . s p l i t ( ) )
m. append ( ( b , c ) )

e x cep t :
break

m=l i s t ( s e t (m) )
n=l e n (m)
i f n<3:

p r i n t ( 0 , 0 )
e l s e :

t=0
f o r i i n range ( n ) :

i f m[ t ] [0 ] >m[ i ] [ 0 ] :
t=i

s =[ ]
f o r i i n range ( n ) :

i f i != t :
s . append ( i )

d e f g (h , k , l ) :
re tu rn ( k [0]=h [ 0 ] ) *( l [1]=k [ 1 ] )=(k [1]=h [ 1 ] ) *( l [0]=k [ 0 ] )

de f q ( a , b ) :
g l o b a l m
h=[]
i=0
j=0
whi le i<l e n ( a ) and j<l e n ( b ) :

i f g (m[ t ] ,m[ a [ i ] ] ,m[ b [ j ] ] ) >0:
h . append ( a [ i ] )
i+=1

e l s e :
h . append ( b [ j ] )
j+=1

h . ex tend ( a [ i : ] )
h . ex tend ( b [ j : ] )
re tu rn h

de f f ( a ) :
g l o b a l m
i f l e n ( a )<=1:

re tu rn a
k=l e n ( a ) //2
re tu rn q ( f ( a [ : k ] ) , f ( a [ k : ] ) )

s=f ( s )
y=[ t , s [ 0 ] ]
f o r i i n range (1 , l e n ( s ) ) :

whi le g (m[ y [ =2 ] ] ,m[ y [ =1 ] ] ,m[ s [ i ] ] ) <0:
d e l y [=1]

y . append ( s [ i ] )
s=0
f o r i i n range ( l e n ( y )=1) :

s+=m[ y [ i ] ] [ 0 ] *m[ y [ i + 1 ] ] [ 1 ]
f o r i i n range (1 , l e n ( y ) ) :
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s==m[ y [ i ] ] [ 0 ] *m[ y [ i = 1 ] ] [ 1 ]
s+=m[ y [ = 1 ] ] [ 0 ] *m[ y [ 0 ] ] [ 1 ]
s==m[ y [ 0 ] ] [ 0 ] *m[ y [ = 1 ] ] [ 1 ]
p=0
f o r i i n range ( l e n ( y )=1) :

p+=((m[ y [ i ] ] [ 0 ] =m[ y [ i + 1 ] ] [ 0 ] ) **2+(m[ y [ i ] ] [ 1 ] =m[ y [ i + 1 ] ] [ 1 ] )
**2) **0 .5
p+=((m[ y [ 0 ] ] [ 0 ] =m[ y [ = 1 ] ] [ 0 ] ) **2+(m[ y [ 0 ] ] [ 1 ] =m[ y [ = 1 ] ] [ 1 ] ) **2)
**0 .5
p r i n t ( round ( abs ( s /2) ,4 ) , round (p , 4 ) )
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